Device fabrication and analysis
Double layer LECs were fabricated as follows. ITO coated glass plates were patterned by conventional photolithography (Naranjo Substrates). The substrates were cleaned by using sequential ultrasonic baths, namely in water-soap, water, ethanol, and propan-2-ol solvents. After drying, the substrates were placed in a UV-ozone cleaner (Jetlight 42-220) for 8 min. An 40 nm layer of PEDOT:PSS was spincoatedonto the ITO-glass substrate to increase the device preparation yield.The PEDOT:PSS was diluted with propan-2-ol in a ratio of 2:1 and the substrate was spun for 35 s at 2000 rpm. The luminescent layer consists of a mixture of the Sn-por, Zn-por, Pt-por with the ionic polyelectrolyte in a mass ratio 1:0.15:0.06 (porphyrin:TMPE:LiTf). The active layer was deposited by means of spin coating (700 rpm spinning velocity) reaching a thickness of 110-130 nm. These conditions resulted in homogenous thin films with a roughness less than 5 %, having no apparent optical defects. The latter was determined using the profilometer DektakxT from Bruker. The only exception is the Pd-por compound. In this case, the morphology did not enhance after several trials changing i) the concentration of the compound from 7.5-10 mg/ml, ii) the solvents -i.e., THF, chlorobenzene, and toluene, iii) the mass ratios with the matrix, and iv) the deposition technique, namely spin-coating at 800, 1200, 3000 rpm under air and N 2 conditions, as well as doctor-blading at different substrate distances (850-1000 µm), speeds (5-15 mm/s), and temperatures (30-50 °C).
Once the active layer was deposited, the samples were transferred into an inert atmosphere glovebox (<0.1 ppm O 2 and H 2 O, Innovative Technology). Aluminum cathode electrode (90 nm) was thermally evaporated using a shadow mask under high vacuum (<1 x 10 -6 mbar) using an Angstrom Covap evaporator integrated into the inert atmosphere glovebox. Time dependence of luminance, voltage, and current was measured by applying constant and/or pulsed voltage and current by monitoring the desired parameters simultaneously by using Avantes spectrophotometer (Avaspec-ULS2048L-USB2) in conjunction with a calibrated integrated sphere Avasphere 30-Irrad and Botest OLT OLED LifetimeTest System. Electroluminescence spectra were recorded using the above-mentioned spectrophotometer.
The devices were analyzed by means of long-term measurements with driving schemes based on an average pulsed current of 7.5mA with a block-wave at 1000 Hz and a duty cycle of 50 %.Electrochemical impedance spectroscopic assays (EIS) were carried out with a potentiostat/galvanostat (Metrohm μAutolabIII) equipped with a frequency response analyzer module (FRA2). Measurements were performed at the applied voltage range from 0 to 4 V and fitted with the Nova software using the circuit model shown in Figure S14 . The AC signal amplitude was set to 10 mV, modulated in a frequency range from 10 to 1 MHz. The Nova 1.11 software was used to obtain the parameters from the equivalent circuit. With this data at hand, the resistance of the intrinsic non-doped 3 region (R i ) was directly obtained. The film conductivity () was determined at applied voltage of 0 V with the following equation: = where d is the thickness of the layer, A is the area of the electrodes, and R i is the resistance of the active layer.
Theoretical description
To investigate the electronic spectra of Sn-por, we have employed a theoretical approach that combines DFT calculations with linear-response time-dependent density functional theory (TD-DFT). Specifically, the equilibrium structures of Sn-por were optimized using the B3LYP exchangecorrelation functional, [5] [6] [7] [8] [9] [10] employing the def2-TZVP basis set. 11 The core electrons of Sn were described using the Stuttgart ecp-28-mdf pseudopotential. 12 Symmetry was not imposed in the optimization of the ground state molecular structure. Vertical excitation energies (E) and oscillator strengths (f) of the electronic excited states of interest (the Soret and Q bands) were obtained using TD-DFT, employing the B3LYP exchange-correlation functional, the def2-TZVP basis set and the Stuttgart ecp-28-mdf pseudopotential for the description of the core electrons of Sn. To investigate the effect that relaxation has in the energy difference between S 1 and T 1 , we have obtained the equilibrium structures of these states using the same level of theory. To avoid root-flipping problems during the relaxation, the calculations were carried out using D 2h symmetry. The results show a S 1 -T 1 adiabatic energy difference of 0.8 eV, in line with the vertical energy difference found at the ground state equilibrium structure. All the calculations were carried out using TURBOMOLE. 13 Figure S1. 1 H NMR spectrum of Pt-por in CDCl 3 . Table S2 . Atomic coordinates (×10 4 ) and equivalent isotropic displacement parameters (Å 2 ×10 3 )
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Wavelength (nm) Figure S12 . Emission spectra of Zn-por, Sn-por, Pt-por, and Pd-por in degassed toluene at room temperature upon excitation at 549, 556, 510 and 524 nm respectively. Figure S16 . Upper part -Electrical circuit model used for the EIS fittings. Lower part -Changes in the resistance measured at different applied voltages for fresh and dead Zn-por, Pt-por, and Snpor devices. 
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